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Claims 

[d] A memory array that simultaneously reads and writes 

different addresses of the same memory array, compris- 
ing: 

a plurality of memory cells arranged in two equally sized 
arrays, each memory cell having a separate read and 
write port, wherein each port is coupled to a wordline 
that activates the memory cells, and a bitline that trans- 
fers data to or from said memory cells; 
read bitlines and write bitlines respectively connected to 
a read and write port of each memory cell along a col- 
umn of each of said arrays; 

read wordlines and write wordlines respectively con- 
nected to the read and write ports of each memory cell 
along a row of each of said arrays; 
a row of differential sense amplifiers wherein one sense 
amplifier is provided for each column of said array, and 
wherein each bitline from the first array being respec- 
tively attached to a first input terminal of the corre- 
sponding differential sense amplifier, and each read bit- 
line from the second array being respectively attached to 
a second input terminal of the corresponding differential 
sense amplifier; and 



a row of reference cells in each of said two arrays con- 
nected to a reference wordline and the read bitlines, 
wherein when the reference wordline is activated, the 
read bitline coupled to the activated reference cell dis- 
charges to a voltage level that is mid-way the value at 
which a cell stores a logic 0 and a logic 1. 

[c2] The memory array of claim 1 wherein each write bitline 
in the first array is connected to the write bitline in the 
second array in the same column, enabling simultaneous 
read and write by activating the read wordline from the 
first array, the reference wordline from the second array, 
the write wordline from either the first or the second ar- 
ray and the write bitlines traversing both arrays, said ar- 
rangement resulting in transforming noise coupling from 
the write bitline to the read bitline into common mode 
noise that is rejected by said differential sense ampli- 
fiers. 

[c3] The memory array of claim 1 wherein a write bitline in 
the first array and in the second array are respectively 
driven by a first and second driver having the same slew 
characteristics, said first and second drivers switching 
simultaneously. 

[c4] a memory array of memory cells, each cell provided with 
separate read and write ports, comprising: 



read and write wordlines coupling memory cells along 
each row of the array, read bitlines and write bitlines 
coupling cells along each column of the array, and dif- 
ferential read sense amplifiers arranged in a separate 
row of the array; 

a read bitline pair with one read line connecting one ter- 
minal of a differential sense amplifier to a first half of 
the cells along a column of the array, and a second read 
bitline connecting the second half of the cells along the 
same column of the array; 

a first row of reference cells connected to the first read 
bitline segments and a second row of reference cells 
connected to the second bitline segments; 
a first segment of a re-entrant read bitline linking a 
complementary input of the differential sense amplifier 
to a segment of the read bitline for each column; and 
a second segment of the re-entrant read bitline linking 
the second segment of the read bitline and extending 
over the first section of the array arranged symmetrically 
about a horizontal line at the center of the array to the 
second segment of the re-entrant bitline, wherein a si- 
multaneous read and write operation is achieved by acti- 
vating a read wordline in the first section of the array 
connected to the first bitline segment, a reference word- 
line in the second portion of the array, a write wordline 
in the first or the second section of the array and all the 



write bitlines and all the differential sense amplifiers, 
and wherein a voltage swing on the write bitline couples 
an equivalent noise into all read bitline segments, thus 
transforming the noise into a common mode noise which 
is detected and rejected by the differential sense ampli- 
fiers. 

[c5] The memory array of claim 4 wherein said first and sec- 
ond sections of the array have each the first and the sec- 
ond segments of said re-entrant read bitlines for each 
column of memory array. 

[c6] The memory array of claim 4 wherein the write bitlines 
are driven by a row of write bitline drivers located along 
the periphery of the array. 

[c7] The memory array of claim 4 wherein the write bitlines 
are driven by a row of write bitline drivers located at 
both the first and second edges of the array, with a first 
plurality of write bitlines connected to the first edge 
drivers and the remaining to the second edge drivers. 

[c8] The memory array of claim 4 wherein the read bitlines 
and the re-entrant bitlines are placed on separate layers 
of connectivity. 

[c9] The memory array of claim 4 wherein the write bitlines 
are on the same layer of connectivity as the read bitlines. 



[d 0] The memory array of claim 4 wherein the write bit- 
lines are on the same layer of connectivity as the re- 
entrant bitlines 

[cH] The memory array of claim 4 wherein the write bitlines 
are on a layer of connectivity which is different from ei- 
ther the read bitlines or the re-entrant bitlines. 

[d2] a memory array of dual port memory cells arranged in 
an array formation comprising: 
memory cells in a row of said array connected to read 
wordlines and write wordlines, said memory cells along a 
column being connected by a read bitline; 
an arrangement of differential sense amplifiers having 
each an input thereof connected to a reference voltage, 
the read bitline connecting all the memory cells along 
one column of the array to the second input of corre- 
sponding differential sense amplifier; 
a write bitline provided with re-entrant connections, 
wherein a first segment of a write bitline is connected to 
half the cells along a column of the array, and a second 
segment of the write bitline is connected to the remain- 
ing cells along the same column of the array; 
a write driver connected to and driving the first write bit- 
line segment, and a second write driver connected to and 



driving the second write bitline segment; and 
input circuitry linking the write drivers , each driver si- 
multaneously driving from and to an opposite state at a 
given slew rate. 

[d3] The memory array of claim 12 wherein true and comple- 
ment write drivers are positioned at opposite ends of the 
array and the arrangement of differential sense ampli- 
fiers is placed at the periphery of said array. 

[d4] The memory array of claim 12, wherein the re-entrant 
connections link one of the write drivers to a farther 
write bitline segment, and the line drivers for each col- 
umn of cells is connected to the write bitlines, with one- 
half the cells in each column being coupled to the first 
driver, and the remaining cells being coupled to the sec- 
ond driver and wherein simultaneous read and write op- 
erations are realized by activating one read wordline, 
one write wordline the differential sense amplifiers and 
all the write bitline drivers, the write bitline drivers oper- 
ating for each column in a way that the output voltage of 
the first driver is of the same magnitude and 180° out- 
of-phase from the output voltage of the second driver, 
and wherein when the voltage on the write bitline 
changes, no noise is coupled from the write bitlines to 
the read bitlines. 



[d5] The memory array of claim 14, wherein the re-entrant 
connections are positioned in a connecting layer that co- 
incides with that of the read bitlines. 

[d6] The memory array of claim 14, wherein the write bitline 
connections are positioned in a connecting layer that co- 
incides with that of the read bitlines 

[d7] The memory array of claiml4, wherein the read bitlines 
connections are positioned in a connecting layer that 
differs from that of the re-entrant or write bitlines. 

[d8] The memory array of claim 14, wherein a plurality of 
pairs of true and complement write drivers are located 
on one side of said array, and the remaining pairs of true 
and complement drivers are located on a second side of 
said array. 



